Supplementary Figure 1 illustrates the oxygen plasma treatment steps and their subsequent effects on the PDMS samples. First, the PDMS sample is loaded into the plasma chamber and the chamber is pumped down to a pressure of 0.2 mbar (20 Pa) -see Supplementary Fig. 1a . Oxygen gas is then let into the chamber at a fixed flow rate in order to achieve a chamber pressure of 0.4 mbar. The temperature of the PDMS sample is T K. The oxygen gas is then ionized by applying the RF signal; during this step presence of the plasma will cause the PDMS to heat up (T+ΔT K) and to expand according to its thermal expansion coefficient α ~3×10 -4 K -1 from -55 to 150°C 1 -see Supplementary Fig. 1b . The chemical effect of the plasma is to form a silica-like layer 2,3 on the exposed surfaces of the PDMS, see Fig. Supplementary 1c at the elevated temperature; the thickness of this layer is known to depend on the plasma dose. 3,4 A silica-like crust -having residual tensile stress -is created on a pre-strained ℎ piece of PDMS. Depending on the plasma dose and oxygen pressure, one of two outcomes are observed in the current work: (i) the silica-crust spontaneously cracks, relaxing the stress -see Supplementary Fig. 1d or (ii) the silica-crust does not crack but remains in residual tensile stress, 3 see Supplementary Fig. 1e . When the plasma is turned off, the temperature gradually falls to T K -with the aid of the presence of the venting gas (N 2 ) -and the PDMS contracts, reducing the residual tensile stress in the silica-like crust (cracked or non-
Oxygen plasma treatment of the PDMS
Supplementary Figure 1 Supplementary 1c at the elevated temperature; the thickness of this layer is known to depend on the plasma dose. 3, 4 A silica-like crust -having residual tensile stress -is created on a pre-strained ℎ piece of PDMS. Depending on the plasma dose and oxygen pressure, one of two outcomes are observed in the current work: (i) the silica-crust spontaneously cracks, relaxing the stress -see Supplementary Fig. 1d or (ii) the silica-crust does not crack but remains in residual tensile stress, 3 see Supplementary Fig. 1e . When the plasma is turned off, the temperature gradually falls to T K -with the aid of the presence of the venting gas (N 2 ) -and
Thermal expansion of the PDMS during the plasma treatment
In order to evaluate the role of thermal expansion of the PDMS in the process, the temperature rise of the PDMS -during oxygen plasma -exposure was evaluated. This was achieved ex situ for every plasma dose (1.8 kJ -180 kJ) after 35 seconds venting with N 2 using a piece of PDMS resting on a glass slide exposed to the plasma and using a FI622TI laser thermometer (Française d'Instrumentation, France). Supplementary Fig. 2 shows the temperature the PDMS reaches during the plasma dose. To extrapolate the actual maximum temperature during the plasma, we measured the heat loss of a PDMS sample as a function of temperature -see inset to Supplementary Fig. 2 . For example, the PDMS sample which receives the highest dose (180 kJ at 40 Pa) reaches a temperature of 57°C during plasma treatment corresponding to a ΔT of 37°C -i.e., a strain of 1.2%. At a plasma dose of 1.5 kJ (50W/30s) the sample reaches a maximum temperature of 22.5°C corresponding to a strain of <0.1%. shows topographical data concerning the cracks obtained using optical profiling. Supplementary 
Supplementary

Wetting contact angle on PDMS as a function of plasma dose: the influence of cracking
The impact of the plasma dose on the surface energy of the PDMS was assessed using contact angle measurements. Supplementary Fig. 5 shows When the CA is measured 3 weeks later, the measured values are much nearer to the value of untreated PDMS. However, the data indicates that there is a minimum for the PDMS exposed to a plasma dose of 1.8 kJ. Supplementary Fig. 5 shows photographs of the cracking caused by the plasma treatment -taken using a DM4000M optical microscope (Leica AG, Germany). As the plasma dose is increased, the transition from no cracking <1.8 kJ (points 1-3)
to some edge cracking around 1.8 kJ (point 4) to straight cracks between 1.8 kJ and 9 kJ (points 5-7) to polygonal patterns >10 kJ (points 8-9) is apparent. For the CAs measured straight away, 
Atomic force microscopy (AFM) measurements of the PDMS surfaces
Tapping mode atomic force microscopy (AFM) measurements were conducted on the PDMS surfaces using a Dimension D3100 (Bruker-Veeco USA). Over the plasma dose range and oxygen pressure studied here, the AFM did not reveal the presence of organized winkles 1, 10 known to form on PDMS surfaces following exposure to low dose O 2 plasmas. No spontaneous cracking of the PDMS surfaces is observed following exposure to oxygen plasma doses less than 1.8 kJ. Indeed, the PDMS surfaces exposed to a 40 Pa pressure oxygen plasma over the dose range 360 J to 1.5 kJ are flat -as observed using AFM. Our experiments indicate that PDMS surfaces exposed to oxygen plasma in the dose range < 1. cracks. b, a crack generated using an oxygen plasma dose of 24 kJ.
Modelling of the residual stress in the chromium film
This section describes the analytical model used here to estimate the level of residual stress in an evaporated chromium layer of thickness h deposited on an oxygen plasma exposed PDMS sample.
As detailed in the text, the evaporated gold layer does not affect the mesa radius λ but only contributes to increasing the crack width by providing additional stresses on pre-cracked mesas. Evaporated gold films are known to have residual tensile stresses much less than that of evaporated chromium films on polymeric substrates 11 -thus, the gold layer is not considered in model. Consequently the modelled multilayer is composed of a thick and flexible PDMS substrate onto which two highly brittle thin layers are well adhered: a thin layer of silica-like PDMS and a thin layer of chromium. These thin films are modelled by their elastic moduli E SiOx and E Cr , their thicknesses h SiOx and h Cr and their critical strains before brittle failure and . According to SEM image in Fig. 7a of the manuscript, experimental cracks reveal a partial delamination of the chromium/silica-like PDMS over a limited domain noted f. We assume consequently that the cracked multilayer can be modelled using a 1D model composed of a series of PDMS/SiO x /Cr perfectly bonded layers of size λ, connected with PDMS of size f and that a new crack occurs, within a PDMS/SiO x /Cr mesa, if the mesa strain reaches the critical strain of the weakest mesa layer. Finally, we assume that residual tensile chromium stresses act as a global sample strain loading and that the multilayer changes spontaneously from a virtual, crack free, highly deformed state to a state where is it composed of N+1 PDMS/SiO x /Cr mesas of size λ and N PDMS mesas of size f. The meaning of the symbols in the below equations are given in Fig. 7a and Fig. 7b of the manuscript. The sum of elongation along the loading direction gives:
For layers (l) in series, the force is the same in individual parts; for layers in parallel, the strain is the same in the individual parts. Thus, it follows that:
We can denote = ε to be the ratio between the critical mesa strain and the global strain and = ∑ ℎ =0 ℎ to be the ratio between the equivalent mesa stiffness and the crack region stiffness. One obtains:
In the following expression, we see that the characteristic length λ is function of three physical quantities: (1) the ratio between the strain (or stress) amplitude and the critical mesa strain (or stress), (2) the ratio between the equivalent stiffness of the metallized mesas and of the crack domains, (3) the metallization and crack dimensions. Let us consider the case, where L tends toward infinity, i.e. large metallization or infinite metallized lines. In this case equation 1 becomes:
where is a geometrical parameter, i.e. the crack spacing-to-crack width ratio.
If we now focus on the specific practical case presented in the paper, i.e. the PDMS/SiO x /Cr system, this general equation can be rewritten to explicitly relate the chromium stress loading, the crack spacing and the mechanical properties of the materials to give: One should note that the mechanical properties of thin films can be affected by their uniformity. It is well known that metal-insulator percolation transition for very thin evaporated films is about 2 nm for chromium 18 and between 6 nm and 20 nm for gold 19 depending on processing conditions, e.g. vacuum pressure, deposition rate and substrate temperature. 20 This is the reason why we chose the chromium thickness to be in the range 2-100 nm and the gold thickness to be fixed at 100 nm.
